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ADVISORY ON THE USE OF THIS DOCUMENT

J——

The information contained in thim document hag been developed solely for the
purpose of providing general guidance to employees of the Goddard Space Flight
Center (GSFC). Thie docuypent may be diestributed cutside GSFC only as a
courtesy to other government agencies and contractors. Any distributien of
this decument, or application or use of the information contained herein, is
exprasaly conditioned upon, and im subjeet to, the following understandings
and limitationa:

{a}

{b)

(<)

(d}

(e}

The information wae developed for general guidanc¢e only and ia
aubjact to change at any time;

The informaticn wae developed under unique GSFC laboratory conditions
which may differ substantially from outside conditions;

GSFC does not warrant the aecuracy of the information when applied op
used under other than unique GSFC laboratory conditions;

The information should not be construed as a representation of
product performance by either GSFC er the manufacturer;

Hejther the United States government nor any perecn acting on behalf
of the United States government assumes any liabllity resulting from
the application or use of the information.
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To Dale

R. Sharma April 30, 1891

Cepartment Location

Code 311 GEFC

From . lel=phone

K. Sahu &2 731-8954

DEUﬂlim‘.’-ﬁi ’ Location "

18089 Lanham'

Subject il

Radiation Report on V. Edson

ISTP Common Buy Part No. JTXVINGT9E 3. Esmacher
Jim Lohr

A radialtion evaluation was performed on JTXVZINGT7898 to determine
the total dose tolerance of these parts. A brief summary of the

test results is provided below. For detailed informaticn, refer
to Tables I throughT and Figure 1.

The total dose testing was performed using a cebalt-60 gamma ray
source. During the radiation testing, two parts were irradiated
under bias (see Figure 1 for bias configuration), and two parts
were used as control samples. The total deose radiation steps were
2.5, 5, 7.5, 10, 20, 30, and S0 krads. After 50, krads, parts
were annealed at 25°C for 24 and 168 hours. The dose rate was
betwean 0.1 -1.0 krad/hour, depending on the tectal dose level
(see Table II for radiation schedule). After each radiation
exposure and annealing trcatment, parts were electrically tested
according to the test conditions and the specification limits
listed in Table III.

211 parts passed 2ll tests on irradiation to 2.5 krads. AT 5
krads, parts passed all tests except for Liming measurements,
which could not be made at all because the parts started drawing
heavy current under the test condition for timing measurements
{gee Table ITI for more detalls con electrical measurements) .
However, at the following radiaticn steps of 7.5, 10, 13, and 20

krads, parts passed all tests, and stayed well with-in the
specification limits for all parameters.

On continuing irradiation te 30 and 50 krads, parts failed to
meet the speccification limits for VGSth ,VBDss, and IDSS, HNo
significant recovery was observed on the annealing the pargs for
24 and 168 hours at 25°C. Table 1V provides the mean and
standard deviation wvalues for each parameter after different
radiation exposures and annealing treatments.

Any further details aboul this evaluation can be obtained upon
request. If you have any quesltions, please call me at 731-82534.

TASUTE 1t -ank
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TABLE I. TDart Informaticn

Generic Part HNumbor: ZN6748

ISTP Common RBuy
Part Humber: JTXVZINGTOE
MIL-5-19500/5578B

Manufacturer: Gencral Electric Corp.

Lot Date Codes: 8942 Reguesltor Parts
9030 Unisys Parts

Quantity Tested: 4

Serial Numbers of

Radiation Samples: 205, 206

Serial Numbers of

Control Samples: 201,202

Part Functien: N-Channel MCSFET

Part Technelogy: MOS

Package Style: 10-39 /J T O -Zos 4~



TABLE I1I. Radiation Schedule

EVENTS - DATE

1} Initial Electrical Measurements 03/23/91
2) 2.5 krads irradiation @ 125 rads/hr T03/26/91
Paost 2.5 krads Flectrical Mcasurements 03/27/91
3) 5.0 krads irradiation @ 125 rads/hr 03x/27/91
Post 5.0 krads Electrical Measurements 03/28/91
4} 7.5 Krads irradiation @ B3 rads/hr 03/28/01
Post 7.5 krads BElectrical Measurements 03/28/9]
5) 16 krads irradiation € 250 rads/hr 03/258/9]
Post 10 krads Elec¢trical Measurements 03/30/91
8} 20 kxrads ilrradiation @ 250 rads/hr _ 03/30/91
Past 20 krads Electrical Measurements 04/01/91
9) 30 krads irradiation @ 147 rads/hr 04/02/81
Post 30 krads Electrical Measurements 04/03/9%1
10) 50 krads irradiation @ 1 krad/hr 04/03/91
Post 50 krads Electrical Measurements 04/Q4/91
11) 24 hrs annealing pa/04/91
Past 24 hr Electrical Measurements 0a/05/91
12) 168 hrs annealing 04/05/91
Post 168 hr Electrical Measurements 0as12/91
Notes:

- All parts were radiated under bias at the cobalt-60 gamma ray
facility at GSFC.

= All electrical measurements were performed off-site at 25°C,

~ Annealing performed at 25°C under bias.
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TABLE III. Electrical Characieristics of JT

X2N6788
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TABLEIV: Summary of Electrical Measurements after
Total Dose Exposures and Annealing for ZN6798 1/

Spec, Limits

Initials

Total Dose Exposure

(kerads)

2.

5.0 1.5

10 15

Param=ters min nax mean mean sd
VBDSS5 v e Tt R
VGS5th ' 2 0
I1G5S nh 0 0
IG355r Fy¥2y 0 G
ID33 uk 0 o
RD5 on mohms G 400 5
VD3 on v C 2.2 0.
V5D v 0.7 1.4 B
vGS th v 0 0
ats mohm 2.9 7 5
iTd on nsec - >
Td off nsec - 3
Tr nsec - 1
TE nsec - 1
Nctes:

1/ The mean and standard deviation values were calculated over the two parts irradiated in

+he testing. The control samples remalned constant throughout the

included in this table.

testing and ara’not

*# jndicates that timing measurements could not be made due to excessive drain current.



TABLEIV: (continued) 1/

Total Dose Exposure {(krads) Annealing
Initials 20 30 50 24 HRS 168 HRS3

Spec. Limits
Parameters min max mean sd

VBLDSS V

VESth v 2

IGSS nh 0 .
IGSSS5T nh 0 0
IDSS AR 0 0
DS on mohns & .
VD5 on v 4]

V3D v c.7 .
VG5 th v G 4]
gfs mohm 2.5 .
Td on nsec - il
iTd off r.sec - G
Tr nsec |- 0
Tf nseo - 0
Notes:

1/ The mean and standard deviation wvalues were calculated over the two parts irradiated in
the testing. The control samples remalned constant throughout the testing and ara not &

incluaded in this table.



Figure 1. Radiation Bias Circuit for JTX2NG798
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